Involvement of cyclin-dependent kinase 5 in 2,5-hexanedione-induced neuropathy.
Occupational exposure to n-hexane produces a neuropathy characterized as a central-peripheral distal axonopathy, which is mediated by 2,5-hexanedione (HD). To investigate the mechanisms of the neuropathy induced by HD, the contents and activities of cyclin-dependent kinase 5 (CDK5) and activators (p35 precursor, p35 and p25) in rats' cerebrum cortex (CC), spinal cord (SC) and sciatic nerve (SN) were determined. The results showed that the levels and activities of CDK5 in CC of 200 or 400mg/kg HD-treated rats were significantly decreased in both the cytosolic and membrane fractions and negatively correlated with gait abnormality in the cytosolic fraction. However, CDK5 contents and activities in SN of rats treated with 200 or 400mg/kg HD were significantly increased and positively correlated with gait abnormality in both the cytosolic and membrane fractions. Although increases of CDK5 contents in both the cytosolic and membrane fractions of SC in 200 and 400mg/kg HD-treated rats were also observed, CDK5 activities were significantly decreased in the cytosolic fraction and negatively correlated with gait abnormality. The changes of p35 precursor, p35 and p25 contents in CC, SC and SN showed the same pattern with that of CDK5 activities. Thus, HD intoxication was associated with deregulation of CDK5 and its activator p35 or p25 in nerve tissues. The inconsistent changes of CDK5 activities in CNS and PNS might delegate the different mechanisms of HD-induced peripheral neuropathy.